Background and Purpose-The aim of this article was to analyze the likelihood of receiving informal care after a stroke and to study the burden and risk of burnout of primary caregivers in Spain. Methods-The CONOCES study is an epidemiological, observational, prospective, multicenter study of patients diagnosed with stroke and admitted to a Stroke Unit in the Spanish healthcare system. At 3 and 12 months post-event, we estimated the time spent caring for the patient and the burden borne by primary caregivers. Several multivariate models were applied to estimate the likelihood of receiving informal caregiving, the burden, and the likelihood of caregivers being at a high risk of burnout. Results-Eighty percent of those still alive at 3 and 12 months poststroke were receiving informal care. More than 40% of those receiving care needed a secondary caregiver at 3 months poststroke. The likelihood of receiving informal care was associated with stroke severity and the individual's health-related quality of life. When informal care was provided, both the burden borne by caregivers and the likelihood of caregivers being at a high risk of burnout was associated with (1) caregiving hours; (2) the patient's health-related quality of life; (3) the severity of the stroke measured at discharge; (4) the patient having atrial fibrillation; and (5) the degree of dependence. Conclusions-This study reveals the heavy burden borne by the caregivers of stroke survivors. Our analysis also identifies explanatory and predictive variables for the likelihood of receiving informal care, caregiver burden, and high risk of burnout.
D
espite the fact that stroke mortality rates have declined in the recent years, cerebrovascular disease is the second leading cause of death 1 and disability 2 worldwide. With an incidence of 147 per 100,000 population in Spain, stroke is a common cardiovascular disease 3 with a significant impact on mortality rates 4 (the leading cause of death in women) and quality of life. 5 As a consequence, according to the 2008 Survey on Disability, Independent Living, and Dependence in Spain, two thirds of the 329,500 stroke survivors with some type of disability need a caregiver to assist them in daily or weekly tasks. 6 Thereby, stroke can heavily affect the quality of life and social well-being not only of patients but also of family members and others who form part of their affective environment.
Although until recently informal care was an invisible resource, 7 the literature on this topic has increased substantially during the past few years. 8 Some of these studies have focused on estimating the economic impact of informal care within the framework of cost-of-disease studies or economic evaluations that take a social perspective. [9] [10] [11] Another section of the literature has analyzed the burden borne by informal caregivers, 6, [12] [13] [14] [15] [16] [17] stressing the amount of time spent on care, the type of tasks performed, and measures of burden of care or loss of health-related quality of life (HRQoL) associated with the provision of such care.
Several studies in Spain have evaluated the burden of caregivers of stroke survivors, especially the impact on their quality of life 18, 19 and the high cost for society. 6, 20, 21 However, only a small proportion of these published articles were observational, multicenter, and prospective with a time horizon reaching 12 months poststroke. In this context, the CONOCES project (Costes Sociosanitarios del Ictus en España) 22 was designed to assess the characteristics of 321 patients admitted to stroke units in Spain during the first year.
The aim of this article is to analyze the likelihood of receiving informal care after a stroke and to study the burden for the patient's primary caregivers and the risk of caregiver burnout at 3 and 12 months after stroke.
Methods

Study Design
CONOCES was a prospective, observational, and multicenter study aims to assess the social burden of stroke in Spain. 22, 23 The inclusion criteria were being >18 years of age; confirmed clinical diagnosis of first ischemic or hemorrhagic stroke within 24 hours of onset; admission to a stroke unit; and signed informed consent. Exclusion criteria were diagnosis of transient ischemic attack; history of previous stroke; and in-hospital stroke episode. The study variables were collected while the patients remained in the stroke units (visit 1) and at the follow-up visits at 3 months (visit 2) and 12 months (visit 3). A total of 224 caregivers (at 3 months poststroke) and 202 (at 12 months poststroke) were enrolled in the study between November 2010 and May 2011. The protocol was approved by the Ethics Committee of Hospital Clínic i Provincial de Barcelona.
The data that support the findings of this study are available from the corresponding author on reasonable request.
Variables
Informal care is defined as the assistance provided by people who are not professional social workers to perform one or more activities of daily living to individuals with limited autonomy. The questionnaire differentiated between care tasks related to activities in the community (purchasing food or clothing, financial arrangements, accompanying the patient to the doctor, etc), household activities, personal care activities (dressing, bathing, etc), and support/supervision. As a conservative criterion, the total hours of care was censored to a maximum of 16 hours per day when the hours of care reported exceeded this figure (18, 20 , or even 24 hours). [24] [25] [26] [27] In cases where the time reported exceeded 16 caregiving hours, the excess, up to 16 hours, was subtracted from the accompanying task because this activity is the most prone to the situation of joint production. 28 Caregiver burden was assessed by means of the Zarit Burden questionnaire, a self-administered 22-item questionnaire that aims to reflect how caregivers feel. 29 Each item of the scale is a statement that the caregiver is asked to endorse using a 5-point Likert scale. A score <47 represents little or no burden. Between 47 and 55 points, the risk of burnout is considered mild. Scores above 55 imply high risk of burnout. 30 In the statistical analysis, we differentiate between 2 variables to be explained: (1) the Zarit score and (2) the probability of being at high risk of burnout.
We used the Barthel index (BI) to estimate the level of dependence of poststroke patients in their activities of daily living (mobility, feeding, toilet use, dressing, bathing, bowels and bladder, help needed with grooming, and other activities). The BI score ranges from 0 (total dependence) to 100 (independent). 31, 32 Patients' HRQoL was measured using EuroQol-5D. 33 This questionnaire is defined in terms of 5 dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The values and utilities are assigned a score on a scale based on responders' self-reported health, where 0 corresponds to death and 1 corresponds to perfect health, with negative values being possible. Other variables used for the analyses were sociodemographic characteristics of the caregivers, stroke severity assessed at hospital discharge using the National Institutes of Health Stroke Scale, 34, 35 and the presence of atrial fibrillation (AF).
Statistical Analysis
To analyze the association of the caregiver's burden with independent variables (BI, EuroQol, National Father/mother 1 (1.1) 1 (1.5)
Missing values: Zarit score 9 (4% at 3 months) and 9 (4.4% at 12 months); Barthel index 2 (0.8% at 3 months) and 3 (0.9% at 12 months); HRQoL 11 (4.9% at 3 months) and 8 (3.9% at 12 months); age 8 (3.5% at 3 months) and 9 (4.4% at 12 months); sex 1 (0.4% at 3 months) and 3 (1.4% at 12 months). HRQoL indicates health-related quality of life; and NIHSS, National Institutes of Health Stroke Scale.
the burden borne by caregivers and given the asymmetry in the distribution of the Zarit score, we applied generalized linear models. These models specify the conditional mean function directly, and they are essentially generalizations of nonlinear least squares. 36 Thereby, the dependent variable reflects the Zarit score. Finally, 10 logit regression models were also conducted (5 for the second visit at 3 months and 5 for the third visit at 12 months) to estimate the likelihood of a caregiver being at a high risk of burnout (where the dependent variable would be 1 when the Zarit scale was >55 points and 0 otherwise). The main explanatory variables were the same mentioned previously for estimating the burden borne by caregivers.
The reason for performing different models is the potential correlation among variables such as stroke severity, BI, HRQoL, and AF. We, therefore, included all these variables separately (as they can all be associated with informal caregiving).
We have analyzed models at both 3 and 12 months. The main reason is because of there might be individuals who inevitably need an immediate care after the stroke event. A small part of them can overcome the aftereffects of stroke, but others will need intensive care during a long period of time.
Because this study focuses on individuals who were receiving informal care, on the initial sample, only those living at home and those who survive were considered for the statistical analysis.
The statistical package used for the analysis was STATA 14.
Results Table 1 shows the sample characteristics. Of the individuals who had a primary caregiver, 40.6% also had a secondary caregiver at 3 months poststroke and 29.1% at 12 months. The average daily caregiving time was 8.7 at 3 months poststroke and 7.2 hours at 12 months. Table 2 also contains information about the distribution of caregiving time in different tasks. Table 3 shows the likelihood of receiving informal care at 3 and 12 months poststroke (logit regression models). Thereby, the likelihood of receiving informal care was associated with stroke severity and the individual's quality of life (Table 3) . If the severity was moderate or severe at discharge, the likelihood of receiving informal care at 12 months was 1.27 times higher compared with patients with mild severity. Patients with high HRQoL (>0.75) had 0.77 times lower likelihood of receiving informal care than those with a poor HRQoL (<0.50).
When providing informal care, the burden borne by informal caregivers was associated with the number of caregiving hours provided, the BI, HRQoL, National Institutes of Health Stroke Scale at discharge and having AF (Table 4) . More precisely, carers providing >10 hours per week had an average of 10.87 (11.7 points at 12 months poststroke) more points in the Zarit score. Likewise, relatives who cared for individuals classified as independent (according to the BI) had 16.64 (11.05 points at 12 months poststroke) fewer points in the Zarit score compared with moderately or severely dependent stroke survivors. When patients reported a high HRQoL, caregivers had an average of 18.13 fewer points (13.98 points at 12 months poststroke) in the Zarit score compared with those with a poor HRQoL. Having moderate or severe stroke at discharge and AF also increased the caregiver's burden, especially at 12 months poststroke.
In cases where informal care was provided, the likelihood of being at a high risk of burnout (Table 5 ) was 1.78 times higher (4.33 times higher at 12 months poststroke) when the caregiver provided >10 hours of care per day. Similarly, the likelihood of being at a high risk of burnout was 0.87 times lower (0.58 times lower at 12 months poststroke) if patients were considered as independent (according to the BI) compared with those classified as moderate or severe dependent. When patients reported a high HRQoL, caregivers had 0.72 times lower likelihood of being at a high risk of burnout (0.85 times less at 12 months poststroke) compared with those with a poor HRQoL. Having moderate or severe stroke at discharge also increased the caregiver's likelihood of being at a high risk of burnout, especially at 3 months poststroke. AF was only associated with a greater likelihood of caregivers being at a high risk of burnout at 3 months poststroke.
Discussion and Conclusions
The main contribution of our analysis is the identification of variables that help to explain or predict the likelihood that a stroke survivor may require informal care, the burden borne, and the likelihood of caregivers being at a high risk of burnout taking into consideration a longitudinal perspective (12 months poststroke). Among variables with explanatory nature, those statistically significant were (1) HRQoL (for the likelihood of receiving informal care, for burden borne and caregiver risk of burnout), burden borne, and caregiver risk of burnout), and (2) the number of hours of care (for burden borne and for caregiver risk of burnout). Statistically significant among the variables with predictive nature were (1) the severity of the stroke (for the likelihood of receiving informal care, burden borne, and caregiver risk of burnout) and (2) the patient having AF (for the caregiver risk of burnout) at 3 months. The analysis altogether is hardly frequent in the literature. In fact, although several articles have studied the determinants of the burden of caregivers, there are no studies that include simultaneously both explanatory and predictive variables of receiving personal care and analyzing caregiver's burden from a longitudinal perspective. We show that the simultaneous use of these indicators improves the information with a better assessment of the likelihood that survivors would need personal care and to prevent the risk that caregivers may have an overload resulting from the care provided.
Regarding caregiving hours, there is a high degree of variability in the literature in terms of the number of hours of informal care per day associated with stroke survivors. 13, 15, 16, 37, 38 In general, the consideration of supervision time, 14 the identification of secondary caregivers, limitation of care time in the analysis to a daily maximum, 12, 17, 39 or the patient's profile 17 are factors that can explain a part of the heterogeneity found in the different articles. Other relevant elements are both the amount and the organization of longterm care resources available in each country and at each point in time. The provision of formal care in the months after the event was low in our study. This is consistent with the low level of resources allocated to the long-term care system in Spain and to the long administrative process to recognize the degree of dependency, 40 as well as the cultural aspects where Spanish people feel responsible for the care of the elderly with health problems. In this sense, the composition between formal and informal care and the burden of caregivers may be different depending on the country where the analysis is performed. 41 Moreover, our analysis also reports information on caregiving time in each task (at 3 and 12 months poststroke), allowing us to analyze the changes of caregiving time in each activity devoted throughout 1-year follow-up. Although this is a relevant issue that might help to analyze how caregiving hours change its intensity in each task and how the care was composed 15 when a stroke event occurs, it is still an unexplored gap in the literature. 9 In our case, there was a reduction in the hours of care at 12 months, mainly involving the task of accompanying/supervision. Actually, there is no evidence on how caregiving hours change its intensity in each task when the provision of formal services increases. 42 Similarly, even though the need for secondary caregivers has been poorly studied, this study does report information on whether individuals have a second caregiver. In fact, this study shows that work accomplished by the primary caregivers is not enough to cover the needs of a high percentage of the poststroke patients. The support of caregivers can be intensive and wide ranging in terms of activities, such as treatment planning and coordination, help in everyday tasks (meal preparation, bathing, etc), patient monitoring, administrative tasks, etc, and further support from a second caregiver may be required.
One limitation to mention is the fact that this study focused on the burden of informal care for patients who had a stroke and not on the potential positive aspects. There are some authors who have demonstrated that being a caregiver can have positive effects. 43 Considering the case of the stroke population, one study concluded that 90% of caregivers perceived that caregiving enabled them to appreciate life more. 44 This type of work is still scarce in the scientific literature and is a line of analysis to be developed in future works. Other future line of research of interest is the identification of preventive, organizational, and supportive (after stroke) interventions that suppose minimal clinically important differences 45 in patients, improving their quality of life, and reducing their dependence, while decreasing the burden of caregivers and their risk of burnout.
Informal care has been an invisible resource until recently. 7 Although informal care may be free of charge to public administrations, it has its own hidden cost. 46 We show that the family continues to play a prominent role as a major safety net to meet the needs of stroke survivors. In this context, it is important to identify tools that help to predict the probability that a stroke survivor will need informal care and to predict that the caregiver will be at risk of significant burden. The next step would be the design and implementation of strategies that improve the well-being of caregivers and care recipients while facilitating efforts to coordinate social, health, and family services. In this sense, long-term care systems should be designed taking into consideration 2 different issues. First, they should reinforce strategies to answer the specific needs of the caregivers, especially for those who care for patients with severe stroke as they have a relevant risk of burnout since the event occurred. Specifically, for those individuals who have had a severe stroke, the likelihood of having high dependence and dying is much higher. Therefore, it would be necessary to provide an intense health monitoring and to support their caregivers immediately after the event occurs. Conversely, for those individuals who have had moderate or mild stroke, it seems more appropriate to transfer resources to rehabilitation facilities to reverse the progress of their disability.
Caregivers also need to receive essential services such as training, providing information on resources, services and materials for the patient, facilitating administrative tasks, and creating specific support and social therapeutic groups. 47, 48 Moreover, taking into consideration this specific target population, systems should focus not only in those factors that explain the probability of providing personal care (as most of studies previously done suggest) but also in those factors that predict both whether survivors will receive personal care and its intensity. Thus, the severity of the stroke and having AF in this population should play a determinant role when allocating resources related to nonprofessional (informal) care in an efficient and equitable manner.
In brief, the results of this study reveal the severe burden borne by the family when providing care for people who have had a stroke. Our analysis helps to identify indicators that can predict the burden of caregivers and the risk of burnout.
The role played by relatives should be taken into consideration when designing comprehensive policies and programs to improve the well-being of stroke survivors and informal caregivers. This might reduce the large hidden cost borne by society as a consequence of stroke.
